Analysis of possible repressor elements in the 5'-flanking region of the human beta-globin gene.
Human beta-globin gene expression is confined predominantly to the adult with little or no expression of this gene occurring during embryonic or fetal life. The lack of expression of this gene in embryonic and fetal erythroid tissue could be due to the absence of required positive regulatory factors in these cells or the presence of negative regulatory factors which prevent expression of the adult globin gene. To test the repressor model, we have used a gel electrophoretic mobility shift assay to identify regions in the human beta-globin gene which bind proteins found in K562 cells, a cell line that expresses embryonic and fetal globins but not adult beta-globin. DNA fragments comprising the entire human beta-globin gene were assayed using nuclear proteins from K562 cells, and four regions were found that bind proteins. These are located within the 5'-flanking region, within the first and second introns, and at the 3'-flanking region of the gene. Previous studies have suggested the presence of potential repressor sites 5' of exon 2. For this reason, we examined whether the lack of the binding regions in the 5'-flanking sequence allow expression of the human beta-globin gene in transgenic mice during embryonic life. beta-globin gene expression was confined to adult life, indicating that if a transcriptional repressor is responsible for inactivating this gene in embryonic tissue, it is not regulated solely by sequences upstream from -122 bp in the 5'-flanking region of the human beta-globin gene.